Class number one problem for imaginary quadratic fields was solved in 1966 by A. Baker and H.M. Stark independently. However, the problem for real quadratic fields is still unsolved. It seems to us that one of the most essential difficulties of the problem for real quadratic fields comes from deep connection of the class number with the fundamental unit.
In this paper, we shall first in § 1 concern ourselves with real quadratic fields of prime discriminant F = QWp) (prime p ~ 1 mod 4), and give a sufficient condition for an unit ε = (t + u^/~p)j2 corresponding to a positive integral solution (x, y) -(t, u) of the diophantine equation x 2 -py 1 --4 to be the fundamental unit (Theorem 1). In § 2, for the p-invariant n p defined by using the fundamental unit of F e P -(t p + u pλ /J)/2 (>1), in the case n p Φ 0, i.e. £ p /ι4>l/2, the class number one problem is considered, and it will be proved that if n p Φ 0 and h p = 1 then p < 4.1 X 10 6 holds with one possible exception of p and that under the assumption of the generalized Riemann hypothesis this is true without any exception (Theorem 2) . Finally, we shall show that for real quadratic fields Q(V d) with discriminant d not necessarily prime the same result is proved (Theorem 3). Moreover, we shall give three kinds of tables, one of which consists of 30 primes p congruent to 1 mod 4 satisfying h p = 1 and n p ^ 
Proof. In the case u = 1, we have p = t 2 + 4, and hence t = Vp -4 < 2p, w 2 = 1 <4p, £/a 2 ^ 1. In the case u -2, we have p = £ 2 /4 + 1, and hence t = 2Vp -1 < 2p, u 2 = 4 < 4p, */ί* 2 ^ 1. 
then we get easily
and hence we have tj2> 1.
On the other hand, from the definition, we have
Therefore, we get and M n + 1 -(ί/2)M n + {Uj2)t n > U n for any n = 1, 2, 3, , LEMMA Proof of Theorem 1. First, we note that three conditions of our theorem are equivalent by Lemma 1.
Next, we suppose that ε = (t + u^~p)j2 is not equal to the fundamental unit ε p = (t p + u p </~p)/2 (>1) of QfVp"), and put
Then there is an uniquely determined positive integer m such that We now define p-inυariant as a mapping from the set of all rational primes congruent to 1 mod 4 to the set of non-negative rational integers.
In our recent papers ( [6] , [7] , [8] ), we defined some new p-invariant, above all n p , which is defined by the inequality |*>J-7i,| < 1/2, and obtained several interesting results regarding its property. Especially as a result cJosely related to class number one problem, we proved in [8] that in the case n p Φ 0, there exists only a finite number of prime p congruent to 1 mod 4 with class number one.
In this section, we prove more precisely the following: THEOREM Proof. The first part of this lemma follows from Dirichlet's class number formula by applying the Siegel-Tatuzawa theorem (cf. [1] , [5] ) and Lemma 1.
For the second part, Kim [3] shows that if we assume the generalized Riemann Hypothesis, the Siegel-Tatuzawa theorem is true without any exception (cf. [4] ).
Proof of Theorem. Put This establishes by Lemma 4 that /i p > 1 holds for all p > 4.1 X 10 6 except possibly one p, and without any exception under the assumption of the generalized Riemann Hypothesis.
For any prime p satisfying 3533 < p < 4.1 X 10 6 , we may confirm that n p Φ 0 implies h p > 1 by using Kida's UBASIC 86. We owe to Y. Tanigawa such better upper bound of p and this confirmation. Moreover, in primes p satisfying 5 ^ p ^ 3533, we find exactly 30 primes p such that n p Φ 0 and h v -1. Therefore, from Theorem 2 we obtain the following corollary, which is a generalization of Kim, Leu and Ono's result (cf. 
